In this paper, we introduce diagonalization of the L evy Laplacian along its eigenfunctions. We describe new Hilbert spaces as various domains of the L evy Laplacian and construct the corresponding equi-continuous semigroups of class (C 0 ). Moreover, we discuss in nite dimensional stochastic processes related to these extensions and one-dimensional stable processes.
Introduction
An in nite dimensional Laplacian, the L evy Laplacian, was introduced by P. L evy 17]. This Laplacian was discussed in the framework of white noise analysis by T. Hida 4] . It has been studied by many authors, see 1, 2, 3, 5, 7, 8, 13, 15, 16, 18, 21, 22, 23, 24] , among others. In particular, L. Accardi et al. 1] obtained an important relationship between this Laplacian and the Yang-Mills equations.
In the previous papers 27, 28], we introduced a Hilbert space as a domain of the L evy Laplacian and extended the Laplacian to a self-adjoint operator. We obtained stochastic processes generated by the powers of an extended L evy Laplacian in 25, 26] and by some functions of the Laplacian in 29] .
In this paper we will introduce new Hilbert spaces consisting of eigenfunctions of the L evy Laplacian acting on generalized white noise functionals and discuss the self-adjointness of the Laplacian on each Hilbert space. These Hilbert spaces are generalizations of those previous Hilbert spaces in 25] -28]. We will show that each extension of the L evy Laplacian generates a di erent stochastic process. Thus the stochastic process generated by the L evy Laplacian depends on the choice of eigenfunctions of the Laplacian.
The paper is organized as follows. In Section 2 we give a brief background in white noise analysis which is necessary for our paper. In Section 3 we in- It is important to observe that the stochastic process generated by the L evy Laplacian depends on the choice of eigenfunctions of the Laplacian. Changing the domain consisting of eigenfunctions of the L evy Laplacian will produce a di erent stochastic process generated by the Laplacian.
Preliminaries
In this section we assemble some basic notations of white noise analysis following 7, 12, 15, 19] .
We take the space E S 0 (R) of tempered distributions with the standard 2 ) with respect to the norm k k p : Then (E) p , p 2 R; is a Hilbert space with the norm k k p : It is easy to see that for p > 0; the dual space (E) p of (E) p is given by (E) ?p : Moreover, for any p 2 R; we have the
n ; where H (p) n is the completion of fI n (f); f 2 E^ where the norm on E^ n p;C is denoted also by j j p : The projective limit space (E) of spaces (E) p , p 2 R is a nuclear space. The inductive limit space (E) of spaces (E) p ; p 2 R is nothing but the strong dual space of (E): The space (E) is called the space of generalized white noise Thus we obtain the assertion. By Corollary 4.2 we can see that f X t T ; t 0g is an operator-valued stochastic process and fE X t T ]; t 0g is an equi-continuous semigroup of class (C 0 ) generated by jTj ? +1 L de ned on E ?p;1 for each 1 2:
